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abstract: Nematodes parasitic in rodents on Uotsuri Island, Okinawa, Japan, were studied with special 
reference to the zoogeography of the hosts and parasites. Strongyloides ratti, Capillaria bacillata, Nippostrongylus 
brasiliensis, Syphacia muris, Heterakis spumosa, Cyathospirura seurati, Pterygodermatites tani, Pterygoder- 
matites whartoni, and Physaloptera sp. were collected from Rattus rattus. Heligmonoides sp. and Physaloptera 
sp. were detected from Apodemus agrarius. Cyathospirura seurati was recorded for the first time from the Far 
East and is redescribed. Cyathospirura dasyuridis is synonymized with C. seurati. An hypothesis is presented 
that males of P. tani exhibit 2 morphological types, one of which has been regarded as P. whartoni. Heligmonoides 
sp. and Physaloptera sp. are presumed to have been introduced to Uotsuri Island with A. agrarius. 

KEY words; Nematoda, Rattus rattus, Apodemus agrarius, Uotsuri Island, Okinawa, Japan, zoogeography. 


Uotsuri Island (=Uotsuri-jima) (about 4 km^, 
with a maximum elevation of 363 m) is the larg¬ 
est island of the Senkaku Islands, which lie about 
175 km north of Ishigaki Island (Fig. 1). This 
island has been uninhabited except for the period 
from the end of the last century to World War 
II, during which Japanese people were stationed 
there yearly for the collection of albatross feath¬ 
ers and for making dried bonitoes and stuffed 
specimens of marine birds (Midorima, 1984). 
Uotsuri Island is of mammalogical interest be¬ 
cause of the occurrence of Nesoscaptor uchidai, 
a mole of extremely ancient origin (Abe et al., 
1991), and Apodemus agrarius, a field mouse that 
seems to have arrived relatively recently (Arai 
and Shiraishi, unpubl.). Besides these species, 2 
introduced mammals, roof rat (Rattus rattus) and 
goat (Capra hircus), inhabit the island (Shiraishi 
and Arai, 1980). The helminths of mammals on 
this island have not been investigated previously. 
Recently we had an opportunity to examine the 
nematodes from rodents collected on Uotsuri Is¬ 
land and found several species of parasitological 
and zoogeographical interest. 

Materials and Methods 

Rodents were trapped in 1979 on Uotsuri Island by 
the junior authors. The methods of trapping have al¬ 
ready been reported (Shiraishi and Arai, 1980). Cap¬ 
tured rodents were anesthetized to death with ether, 
and their viscera were resected and fixed in 70% eth¬ 
anol. They were examined for helminths under a dis¬ 
secting microscope. Collected nematodes were cleared 
in glycerin-alcohol or creosote for microscopical ob¬ 
servation. Figures were made with the aid of a drawing 


tube on a Nikon Optiphoto microscope. Measurements 
are in micrometers unless otherwise stated. All speci¬ 
mens have been deposited in the National Science Mu¬ 
seum, Tokyo (NSMT). 

The following material was also examined for com¬ 
parison; (1) Cyathospirura sp., 4 males and 4 females, 
from Vulpes vulpes from Frankston, Victoria, Austra¬ 
lia, courtesy of Dr. Ian Beveridge; (2) Cyathospirura 
dasyuridis Mawson, 1968, paratypes, 1 male and 1 
female, from Dasyurops maculatus from New South 
Wales, South Australian Museum AHC5194; and (3) 
C. dasyuridis, 4 males, from Dasyurus quoll from Tas¬ 
mania, South Australian Museum AHC6987. 

Results 

The alimentary canals of 12 Rattus rattus and 
2 Apodemus agrarius were examined. The nem¬ 
atodes were recorded, and their prevalence and 
intensity of infection are shown in Table 1. 
Among these species, Strongyloides ratti Sand- 
ground, \925, Capillaria bacillata (Ehcnh, 1863), 
Nippostrongylus brasiliensis (Travassos, 1914), 
and Heterakis spumosa Schneider, 1866, are cos¬ 
mopolitan nematodes of R. rattus. Description 
or remarks are made for other species below. 

Cyathospirura seurati Gibbs, 1957 

Syn. Cyathospirura dasyuridis 
Mawson, 1968, comb. n. 

(Nematoda: Spiruroidea: Spiruridae) 

(Figs. 2-11) 

General: Body small but stout (Fig. 2). 
Mouth grossly hexagonal, lacking labium (Figs. 
3-5). Four cephalic double papillae and amphid- 
ial pores forming outer circle, and 6 minute pa- 
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Figure 1. Geographical location of Uotsuri Island, 
Okinawa, Japan. Localities of adjacent areas referred 
to in the text are also presented. 

pillae forming inner circle (Figs. 3-5). Buccal 
capsule well developed, thick-walled, with 8 teeth, 
of which dorso ventral and lateral ones larger (Figs. 
3-5). Esophagus divided into anterior muscular 
and posterior glandular portions (Fig. 2). Nerve 
ring near posterior end of muscular esophagus 
(Fig. 2). Deirids asymmetrically positioned: right 
deirid posterior to nerve ring; left deirid anterior 
to nerve ring (Fig. 2). Narrow lateral alae com¬ 


mencing anterior to nerve ring and ending an¬ 
terior to anus. Excretory pore at junction be¬ 
tween muscular and glandular portions of 
esophagus (Fig. 2). 

Male (4 specimens): Posterior part coiled 
ventrad. Perianal cuticle ornamented with nu¬ 
merous interrupted longitudinal ridges (Fig. 6). 
Large caudal alae supported dorsally by numer¬ 
ous transverse muscle fibers present. Preanal pa¬ 
pillae pedunculate with 4 pairs in 2 groups; un¬ 
paired midventral papilla slightly anterior to anus. 
Postanal papillae 6 pairs: 1 pair pedunculate, 
projecting midventrally immediately posterior 
to anus; 1 pair pedunculate at midtail; 4 minute 
sessile pairs grouped with phasmidial pores near 
tail tip (Fig. 6). Left spicule slender, filiform, with 
pointed tip; right spicule stout, with round tip 
(Fig. 7). Gubemaculum small, triangular in lat¬ 
eral view (Figs. 7-9). Tail conical. Measurements 
are presented in Table 2 compared to those of 
Australian material. 

Female (2 specimens): Body slender, tapered 
to both extremities. Vulva at midbody. Vagina 
narrow, directed dorsad and then running pos- 
teriad. Tail conical with blunt tip (Fig. 10). Eggs 
ellipsoidal, thick-shelled, with weak swellings at 
poles, containing developed larvae (Fig. 11). 
Measurements are presented in Table 2 com¬ 
pared to those of Australian material. 

Host: Rattus rattus. 

Site in host: Stomach. 

Locality: Uotsuri Island, Okinawa, Japan. 

Specimens: NSMT-As 2181. 

Remarks: Cyathospirura seurati was first de¬ 
scribed from a fennec fox, Fennecus zerda, in 
Egypt (Gibbs, 1957). However, this parasite has 


Table 1. Nematode parasites collected from the rodents on Uotsuri Island, Okinawa, Japan. 


Host (No. examined) 

Parasite species 

No. hosts 
infected 

Intensity 

Rattus rattus (12) 

Strongyloides ratti 

2 

1 


Capillaria bacillata 

3 

- 


Nippostrongylus brasiliensis 

2 

1-17 


Syphacia muris 

5 

2->500 


Heterakis spumosa 

9 

1-92 


Cyathospirura seurati 

1 

7 


Pterygodermatites tani 

8 

1-21 


Pterygodermatites whartoni 

1 

1 


Physaloptera sp. 

5 

1-6 

Apodemus agrarius (2) 

Heligmonoides sp. 

2 

2-10 


Physaloptera sp.* 

1 

1 


* Third-stage larva. 
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Figures 2-11. Cyathospirura seurati from Rattus rattus. 2. Anterior part of male, left lateral view. 3-5. 
Anterior extremity of male, apical (3), left lateral (4), and dorsal (5) views. 6. Posterior extremity of male, ventral 
view. 7. Spicules and gubernaculum. 8. Gubernaculum and distal end of right spicule, left lateral view. 9. 
Gubernaculum and distal ends of spicules, ventral view. 10. Posterior extremity of female, left lateral view. 11. 

Eggs- 
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Table 2. Comparison of measurements of Cyathospirura seurati from Japan and Australia (in micrometers 
unless stated otherwise). 


Host 

Locality 

Specimens 

Rattus rattus 

Japan 

Nat. Sci. Mus. 
NSMT-As 2181 

Vulpes vulpes 
Australia 
Courtesy of 

Dr. Beveridge 

Dasyurops maculatus 
Australia 

S. Austr. Mus. 
AHC 5194 

Dasyurus quoll 
Tasmania 

S. Austr. Mus. 
AHC 6987 

Male (No. worms measured) 

(4) 

(4) 

(D* 

(4) 

Length (mm) 

6.28-8.70 

7.15-8.53 

10.1 

7.7-10.9 

Width 

269-300 

240-300 

293 

204-370 

Buccal capsule length 

Muscular esophagus 

51-59 

49-63 

66 

63-72 

Length 

215-351 

318-372 

320 

284-376 

Width 

Glandular esophagus 

53-74 

49-59 

60 

49-70 

Length (mm) 

1.69-1.82 

1.61-1.88 

1.84 

1.62-2.06 

Width 

129-152 

103-134 

180 

96-160 

Nerve ringf 

191-254 

264-280 

272 

268-306 

Excretory poref 

194-335 

324-352 

384 

352^20 

Right deiridt 

281-296 

332-348 

328 

324-392 

Left deiridt 

117-170 

149-168 

192 

176-212 

Right spicule length 

275-290 

243-298 

350 

300-395 

Left spicule length 

720-840 

693-768 

995 

780-1085 

Gubemaculum length 

38-Al 

37^2 

42 

43^9 

Tail length 

152-195 

120-177 

190 

160-230 

Female (No. worms measured) 

(2) 

(4) 

(D* 


Length (mm) 

10.93-14.80 

13.4-13.9 

8.49 


Width 

332^74 

354-388 

244 


Buccal capsule length 

Muscular esophagus 

62-66 

51-63 

59 


Length 

312-356 

360-^00 

244 


Width 

Glandular esophagus 

59-86 

59-69 

51 


Length (mm) 

1.84-2.32 

2.02-2.35 

1.43 


Width 

117-176 

156-161 

125 


Nerve ringf 

250-281 

276-304 

238 


Excretory poref 

347-395 

384-436 

320 


Right deiridt 

304-358 

392^44 

300 


Left deiridf 

150-166 

164-200 

142 


Vulva (mm)f 

5.23-7.48 

6.03-6.90 

4.40 


Tail 

140-152 

132-147 

104 


Eggs 

31-34 X 16-18 

33-36 X 18-20 

32-34 X 16 



* Paratypes of Cyathospirura dasyuridis Mawson, 1968. 
t Distance from anterior extremity. 


been subsequently recorded from various ro¬ 
dents including R. rattus, in Israel, Egypt, Tan¬ 
zania, Formentera, and southern Spain (cf. 
Quentin and Wertheim, 1975; Mas-Coma and 
Esteban, 1983; Mas-Coma and Feliu, 1984; Gib¬ 
bons et al., 1990), indicating low host specificity. 
The present worms are identical morphologically 
with the previous descriptions of C. seurati, al¬ 
though in Quentin and Wertheim (1975) the fe¬ 
male tail is much longer (400). Gibbons et al. 
(1990) first noticed the faint swelling of the egg¬ 
shell by scanning electron microscopic obser¬ 
vation. They stated that the swelling was present 
on 1 pole. However, in the present material each 


pole has a swelling in most eggs. The present 
worms are also identical with C. dasyuridis from 
Australia. Although the distances from the an¬ 
terior apex to the nerve ring, excretory pore, and 
deirids are somewhat longer in the Australian 
material (Table 2), these discrepancies may be 
intraspecific variations. In the previous descrip¬ 
tions of C. dasyuridis, the right spicule was slen¬ 
der and the left stout (Mawson, 1968; Clark, 
1981). However, reexamination of the Austra¬ 
lian material including paratypes revealed a re¬ 
versed condition; i.e., the longer one is the left 
spicule. The swellings at poles of the eggshell 
were also observed in the Australian specimens. 
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